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Clear-cut on privaie land on the Bad River Reservation
Air photo reproduction

The river flows to the north. Just downstream of this site is the Bad River
Falls, an area used by Tribal members Jor spearing fish in the spring. The
Falls is also a sturgeon spawning area.
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A Map to Help You Find Safe Walleye in Lakes Harvested by Bad River.
- Great Lakes Indian Fish and Wildlife Commission. 2005.
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This Map is to Help You Find Safe Ogaa (Walleye) in Lakes Harvested by Bad River
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' TO FURTHER REDUCE MERCURY EXPOSURE.

i | MAP FOR USE 8Y PREGNANT WOMEN, WOMEN OF CHILDBEARING AGE.
| AND CHILDREN UNDER 15 YEARS OF AGE
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i
i
i

ey hd
SISKIWIT L N
o RBL
¢
L MINNESUING
amacony oM
UPFER EAU CLAIRE L NTURTLEL PRESOUE ISLE LAKE CHAIN
DOWLING L o
AMOND L HARRY
MDDLE EAU CLARE L / ASHER L, St ANNABELLE L
7
AN LONG L, \
\‘i’f‘ L OWEN - PINE L, \ \ \ OXBOWL,” TENDERFOOT L
3 /U’ ENGLISHL L /
WHITEFISHL SPIDER L \¥ )
% NAMEKAGON L \, 3 14 £ MAMEL
# BONDL GCRDON L ECHO L \ -SS-\ CLYNXL &
' / TRUDE L gRCHL CRABL a7
MINONG FL @NELSON t 3 & LAKE OF THE FALTS FOREST L /
TEALL STURTLEL -
HIGH L
TSANDL, BERRL Y TURTLE FLAMBEAU FL
LOST CANGE L
CHAML ( LoNGL fﬁ FOUND L BLACK OAKL
= LOST LANDL BUTTERNLTL 4
HOLCOMBE FL el | f i
. .
SQUAWL ﬁ RAINBOW FL
MOF G
TANTER | CONMORS %, FF5FC Ry
& 5 LWVISSOTA LACSAULTOORE® g DUROY L
- LONGL For Ogaa Smaller than 20 Inches:

Eat upto & meals ar 64 cuncas per month

HEMLOCK L% DAIRYLAND RESERVOIR Eat up 1o 4 meals or 32 ounces per month

Fandmgter mese maps was - Eat up to Zmeals or 16 ounces per munth

‘provided by the Envitonmearda)

Pestaction Agency (EPA)

oL C: 21202005

£al upto i meal or 8 nuncas per month
“ [ not eat 3aa trom these lakes

2 ] 2

MILLE LACSL

CLAM RIMER FL
MNNESOTA

\;.

- MAP FOR UBE BY WOMEN BE

AND BY MEMN

FOR OGAA LARGER THAN 20

A4
SISKIWIT L

L MINNESUING
AMINICON L
UFFER EAU CLAIRE L NTURTLEL PRESQUE ISLE LAKE CHAIN
DOWLING L o
IOND L
MIDDLE EAU f‘LNRE L FISHER L HARRISL ANNABELLE L
LoNeL
L OWEN - HNE \ -W L TENDERFOOT L
ENGLISHL \
WHITEFISH L SPIDER L
A 7 ‘-JAME]‘-ACJ LR MAMJE L
# BONDL GORDONL ECHO L — ‘EQ BLYNX L o
4 5
NELSON L TRUDE L BRCHL CRABL o
MINONG FL (.;éa EL 'é? LAKE OF THE FALLS FOREST L
TEAL L STURTLEL y
HIGHL
ISLAND L, BEARL TURTLE-FLAMBEAU FL
LOST CANOE L. BLACK OAK L
e %LONG L g BUTTERNUTL FOUNDL
Lo | LOST LAaNDL G g
c PIEL ; ol
SquawL %4, RaNBOW FL
TAINTER L CONNORS L, FFEEEL rnerL
LWISSOTA .
5 LACSAULTOORE¥  pmeg DUROY L WHEELER 1
LONGL RIBL
HEMLOCK L o= DAIRYLAND RESERVOIR ‘:;“-

Not enonugn :nformation avadable

YOND CHILDBEARMNG AGE Mumber of meals 12 based or. an & aunce meal = If yuur
mepl size s Iarger you should reduce the number of meals
60U eat per munlh

INCHES, EAT FEWER MEALS. | Bad River Facarvabon

County Boundary

Ddaurdanes xe

34 3y tut bothe 3rruat
Iegaly kendng buve.sares




Recommended Maximum Number of Ogaa Meals per Month For Lakes Harvested by Bad River

SORTING AND LABELING 0644
PRIOR TO FREEZING

When Cleaning Ogaa;

« Put ogaa under 20 inches in bags
labeled “under 20 inches.”
Put ogaa over 20 inches in bags labeled
“over 20 inches”.
Laabel bags with the lake name.
Follow the advice below for maximum
number of meals per month.

USING THIS CHART 10 FIND SATER GHIGOONY

MAXIMUM NUMBER OF MEALS PE TH
Adbvice is for all lakes combined. For example, if you eat four meals in a month
from green lakes you should not eat any other meals of ogaa in that month

MEAL SIZE
Meal size is based on 8 ounces. An average 19 inch ogaa will have 8 ounces of
meat. If your meal size is larger you should eat fewer meals of ogaa. If it is
smaller you can eat more meals of ogaa

OTHER GIIGOONH

Giigoonh such as muskellunge, largemouth bass, smallmouth bass, and northern
pike will have more mercury than giigoonh such as lake whitefish, herring,
bluegill, sunfish, crappie or perch. Try to choose safer giigoonh.
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For many native people, giigoonh are part of a traditional and healthy dict. If you rely on
giigoonh, choose safer giigoonh with lower levels of mercury by following the advice on this

map.

RISKS AND BENEFITS
Risk: Mercury can damage the nervous system, especially the brain. Fetuses and babies are
the most at risk because their nervous systems are rapidly developing. Children exposed to
unsafe levels while in the womb have been found to experience delayed development in
walking and talking, even though the mother was not affected. Mercury cannot be removed by

trimming or cooking.

Benefit: Eating even as few as two to three meals of giigoonh a month may reduce your risk

of death due to heart disease.

1f you have questions about finding safer ogaa, call GLIFWC at 1-808-250-7574,
To learn more about mercury in ogaa, visit GLIFW{ s website at www.glifve.org/bio/mercury.htm
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Introduction

Methods

At the time fish were captured, a triba] warden or biologist was present to measure the total
length, weight, and sex of each fish. The fish were tagged with g unique number (i.e., a fish

Before Processing the fish tissues, all glaésware, utensils, and grinders were cleaned according to
the appropriate methods (SOP SA/8). Each day, the fish to be processed were removed from the



Quality Assurance

accuracy; duplicate analysis of fish tissue from the Same fillet to Mmeasure analytica] precision;
and analysis of tissue with known additiong of mercury to determine spike recovery and

Tecovery were based op the mean + 2 times the standard deviatiop of all analyses of duplicate
and spiked samples conducted from 6/22/04 to 10/13/04, Tespectively. '

Results

Quality Assurance — Mercury analysis of the canned tuna fish Processed as g Procedural blank
concurrent with the grinding of the samples for thig Project resulted jn a relative percent
difference of 13.9% between the before and after grinding mercury concentrationg (Table 1).
This was within the acceptance criteria,

B ————



reference material was 96.5 % 5.0 percent of the certified value. These analytical results were
within the acceptance range for DORM-2 samples.

Three fish samples were analyzed in duplicate. Two portions of the same tissue were digested
and analyzed independently. Relative percent differences between the two mercury analyses of

the same tissue averaged 11.9 + 1.2 percent (Table 3). The relative percent differences were aj]
within the acceptance criteria, :

Several tissue samples were spiked with known concentrations of mercury prior to digestion,
Recovery for the three spiked samples averaged 102 + 1.2 percent (Table 4). All analyses were
within the acceptance range for spike recoveries.

Mercury Analysis — Skinless fillets of 12 walleye, 8 northern pike, 2 redhorse sucker, and 1 white
sucker were analyzed for tota] mercury concentration. Tota] mercury concentrations on a wet
weight basis (Table 5) ranged from 0.056 to 0.743 n.g He/g (parts per million). Within the
walleye and northern pike species, mercury concentration increased with total length of the fish

Date of Analysis

Grinding Date Before Relative*
' Grinding Grinding . Percent
ug Hg/g ug Hg/g Difference
7/20/2005 0.386 0.336

* Relative percent difference is calculated by the equation ( [before — after |/mean)100

Table 2, Mercury Concentrations of Dogfish Tissue (Standard Reference Material DORM-2)
Analyzed during Bad River Fish Analysis. The Tissue has a Certified Mercury Concentration of

4.64 +0.26 pg Hg/g Tissue.
Percent of Dorm 2-2 Percent of
Expected Dorm ug Hg/g Expected Dorm

2-1 2-2
—
100 431 .

Date of Analysis




‘Table 3. Relative Percent Difference of
Fillets of Three S

Duplicate Analyses for Total Mercury Content in
pecies Analyzed Concurrent with the Bad River Fish Analysis Project.

a Known Amount of Mercury.
Date of Species Tag Spike #1 | Spike #2 Mean
Analysis Number
9/20/05 Northern Pike 2816 102 99.2 101
9/20/05 Walleye 2934 101 101 101
Redhorse
9/20/05 Sucker 2950 104 102 103

Mean =+ Std. Dey.

Date of Species Tag rg Hg/g | Duplicate Mean Relative
Analysis Number ug Hg/g ug Hg/g Percent
Difference
9/20/05 Northern Pike 2816 0.180 0.202 0.191 11.5
9/20/05 Walleye 2934 0.087 . 0.097 0.092 10.9
Redhorse

9/20/05 Sucker 2950 0.077 0.088 0.083 13.3

Mean + Std. Dev. 11.9+12

ples of Three Fish Species Spiked with

1.4
102+1.2




Length | Sex ug Hg/g
Analysis (inches)
9/20/2005 Norther Pike 2812 27.1 M 0.215
9/20/2005 Northern Pike 2813 255 F 0.226
-9/20/2005 Northern Pike 2815 22.6 U 0.177
9/20/2005 Northern Pike 2816 204 F 0.180
9/20/2005 Northern Pike 2817 24.8 U 0.184
9/20/2005 Northern Pike 2818 26.9 F 0.266
9/20/2005 Northern Pike 2819 32.1 M 0.340
9/20/2005 Northern Pike 2820 31.4 F 0.260 |
9/20/2005 Redhorse Sucker 2945 245 F 0.225
9/20/2005 Redhorse Sucker 2950 19.4 F 0.077
9/20/2005 Walleye 2779 28.1 F 0.684
9/20/2005 Walleye 2780 242 F 0.528
9/20/2005 Walleye 2931 152 M 0.141
9/20/2005 Walleye 2932 15.6 M 0.086
9/20/2005 Walleye 2933 15.1 M 0.122
9/20/2005 Walleye 2934 13.7 M 0.087
9/20/2005 Walleye 2935 145 M 0.099
9/20/2005 Walleye 2936 13.8 M 0.100
9/20/2005 Walleye 2937 18.5 M 0.186
9/20/2005 Walleye 2938 20.0 U 0.258
9/20/2005 Walleye 2944 21.0 F 0.210
9/20/2005 Walleye 2948 276 F 0.743
9/20/2005 White Sucker 2949 16.6 U 0.056



~ Table 6. Percent Moisture in Fish Fillets from th

e Bad River Fish Analysis Project.

Species Tag Number Percent Relative Percent
‘ Moisture Difference
- Northern Pike 2812 78.1 0.1
Northern Pike 2812 DUP 78.2
Northern Pike 2813 78.1
Northern Pike 2815 : 78.3
Northern Pike 2816 79.4
Northern Pike 2817 79.2
Northern Pike 2818 78.8
Northern Pike 2819 76.9
Northern Pike 2820 77.3
Redhorse Sucker 2945 819
Redhorse Sucker , : 2950 78.6
Walleye 2779 78.2 0.3
Walleye 2779 DUP 78.0
Walleye 2780 77.8
Walleye 2931 77.7
Walleye 2932 77.7
Walleye : 2933 77.6
Walleye 2934 81.0
Walleye 2935 ' 77.2
Walleye 2936 79.4
Walleye 2937 78.0
Walleye 2938 78.7
Walleye ' 2944 81.2
Walleye 2948 ’ 79.5 :
White Sucker 2949 78.3 0.1
White Sucker 2949 DUP 78.2
Mean + Std. Dev. 786+12



[=)
®

Walleye

o
3

o
)]

o
(3

o
w

o
IN]
)

y =0.0439x - 0.5604

Total Mercury (ug/g Wet Weight)
o
H

0 1 ' o RZ = 0.9235
0 " i T
12 17 2 27 32
Total Length (inches)
0.4
Northern Pike
=
-g, °
7]
=
w 03
]
=
2
=)
2
2
g
5 0.2 -
=
3 -
© y =0.0122x - 0.0897
= R = 0,756
0.1 . , - : : , ,
18 20 22 24 26 28 30 32 34

Total Length {inches)

Figure 1. Total Mercury in Muscle Tissue of Walleye and Northern Pike from the Kakagon
River.



APPENDIX A

Mercury Calibration Curve Data from the Bad RiVer Fish Analysis Project.

Analysis | Standard Blank Blank Blank Slope Intercept | Correlation
Date Conc. | Corrected | Corrected Corrected
ngHg/L Abs 1 Abs 2 Mean
9/20/2005 0 0.0010%* 0.0012* 0
9/20/2005 50 0.0011 0.001 0.0011
9/20/2005 100 0.0022 0.0021 0.0022
9/20/2005 500 0.0111 0.0109 0.0110
9/20/2005 1000 0.0224 0.0216 6.0220
9/20/2005 6000 0.1301 0.1246 0.1274 2.12E-05 | 0.0002 0.99998

* Absorbance values for 0 ng/L standards are actual absorbances

blank concentration in calculating the calibration curve.

measured. Zero is used as value for




